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Description 

Field of the Invention 

5 The present invention relates to environmental seals for electrical connections. The invention particularly 

concerns closures which may be placed around an electrical connection, in a manner generating an effective, 
water-resistant, environmental seal. 

Background of the Invention 

10 

Junctions or splices involving electrical wiring generally should be sealed for protection against exposure 
to the elements, particularly moisture: for inhibition of deterioration from corrosion; to reduce the likelihood of 
electrical shorts or the like; and, to otherwise enhance performance of the electrical system of concern. Gen- 
erally, such junctions involve at least two, and often a large number, of insulated wires brought together, and 

15 exposed, at a particular junction. The junctions may be of a variety of types, including: connections having 
wires brought together from opposite directions, or a plurality of directions; and, pig-tail connections wherein 
the wires are generally directed toward the site of the connection from a single direction. Generally, mainte- 
nance of secure, conductive, connection at the point or points of engagement is faci litated through use of mech- 
anical means such as by clamping and/or with use of welds or points of soldering. 

20 As previously indicated, generally the connection involves exposure of conductive wire portions, from a 

plurality of extensions of insulated wire. The exposed portions, after the connection is made, should be pro- 
tected from the environment, especially from moisture. Numerous seals and seal methods for accommodating 
this have been developed. They include: wrapping the connection in insulating tape; molding a protective plug 
around the connection; sealing the connection with a heat shrink tubing/adhesive arrangement; and, sealing 

25 the connection within or between sheets or layers of material. 

Assembled devices such as automobiles, trucks, construction equipment, marine vehicles, mobile homes, 
generators, pump systems, construction machinery or the like may include a great many wire splices therein, 
each of which is environmentally sealed during assembly or manufacture. Generally, through the lifetime of 
such devices, it may be necessary for maintenance and repair persons, mechanics, etc. to gain access to 

30 sealed splices. Typically, to accomplish this, the worker removes factory-installed environmental seals, to work 
on the junction. After the maintenance process, generally the environmental seal must be replaced. 

Many factory-installed environmental seals cannot be easily reinstalled, once removed. That is, generally 
the removal process involves the destruction of the seal. Thus, the maintenance person is in a position of hav- 
ing to install a new environmental seal about the electrical junction. 

35 Since the junction is, at the point of maintenance, typically positioned within a fully- or nearly fully- as- 
sembled vehicle, piece of machinery or the like, the junction sometimes cannot be readily sealed via factory 
techniques, which may involve complex or large assembly equipment and which may require access to a sig- 
nificantly disassembled unit That is, often the junction is located in a difficult to access area. This can be a 
particular problem if significant equipment is needed to effect the junction. Further, the mechanic may not have 

40 the special tools needed to re-effect factory seals. 

As a result, the maintenance person generally must install any environmental seal, to be applied, by hand 
or with hand tools. In the past, this has typically been done either by wrapping the junction in insulating tape 
or the like, or enclosing the junction within some form of seal-closure or casing. 

It is noted that there are many other instances in which exposed electrical components need to be envir- 

45 onmentally protected. For example, a splice might be created in the field. For these situations, problems ana- 
logous to those discussed for factory-created splices have occurred. 

Electrical tape, while it provides fairly good electrical insulation, does not provide a particularly desirable 
environmental seal. A reason for this is that if tape is used on two or more substantially adjacent wires, the 
tape provides for no significant sealing in the area between the wires. That is, moisture or the like can invade 

50 the area of the junction, by passage between adjacent wires. 

Closure casing arrangements have been somewhat more successful; however, conventional arrange- 
ments have not been fully acceptable, for a variety of reasons including those relating to the following. 

The closure should be such as to facilitate easy application, even in hard to reach locations. Some con- 
ventional arrangements have been relatively complex multi-component or multi-piece arrangements. These 

55 may be subject to problems of handling, during installation. Further, they may be difficult to orient properly, in 
use. 

Secondly, many arrangements have not provided a desirable seal between adjacent wires, when used with 
multi-wire arrangement That is, some conventional arrangements have worked fairly well when utilized on 
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relatively small junctions, for example those formed from two oppositely directed wires. However, with more 
complicated arrangements, conventional devices have not provided very good seals between substantially ad- 
jacent wires. 

Further, conventional arrangements have, on the whole, not handled multi-wire pigtail arrangements very 
5 well. A major problem relating to this is the same as above-described. That is, sealing with respect to substan- 
tially adjacent wires has not been well-effected. 

It is also desired that the closure be such as can be relatively easily installed on the wire, and retained in 
place. Further, a relatively simple construction is desirable, as it can be easily manufactured and will be rel- 
atively inexpensive to prepare and use. Also, a relatively universal construction, which can be used on a variety 
10 of types and sizes of junctions would be preferred, for convenience. Many conventional arrangements have 
required relatively complicated structures, which do not lend themselves well to inexpensive manufacture or 
simplicity of use. 

What has been needed has been an environmental protection enclosure for electrical junctions or the like, 
a preferred form of which addresses the above concerns. In addition, a method for providing an effective re- 
ts placement environmental seal about an electrical junction or the like, has been needed. What has been par- 
ticularly needed has been a preferred arrangmentand method well adapted for providing a good environmental 
seal about a multi-wire arrangement involving a plurality of substantially parallel, or substantially adjacent, 
wires. 

U.S. Patent No. 3,879,575 discloses an encapsulating compound in a closure as defined in the preamble 
20 of claim 1 , for use with telephone splices. The closure comprises a shell which folds along the hinge line. The 
shell includes sealant material therein. In use, a splice position within the shell, and the shell is folded over the 
splice to encompass the splice in sealant material. 

U.S. Patent No. 4,718,678 discloses an article for protecting terminal blocks. The arrangement uses a seal- 
ing material and a foam to achieve protection. 

25 

Summary of the Invention 

According to the present invention there is provided a closure as defined by the appended claim 1 . 

Thus there is disclosed a shelf or closure construction or assembly is provided to facilitate provision of an 
30 environmental seal about a multi-wire splice or junction. It is noted that the device can alsc be used to provide 
effective sealing around other types of exposed electrical conductants or components, by operation in a man- 
ner analogous to that described. The enclosure comprises first and second sections, covers or shells which, 
when mated to one another in a preferred manner, operate to form the internal component or junction-receiving 
chamber having open ends, to conveniently enclose a selected component and/or junction. An environmental 
35 seal is provided by means of a sealing material received within the enclosure, in a preferred manner, on and 
between the two sections. The preferred closure is provided with an internal biasing means, which operates 
to facilitate provision of pressure against the sealant in the sealed, enclosed, junction. Pressure from the bias- 
ing means generally operates: to force sealant between adjacent wires, to generate a good environmental seal 
therebetween; and, in preferred embodiments, to provide opposite pressure to means clasping or latching the 
40 closure shut, to help maintain closure. Generally, the biasing means acts in a manner directing pressure be- 
tween opposed internal surfaces in the shell. The sealant material, discussed in greater detail below, is pre- 
ferably a substance which flows under pressure between the enclosure sections, to achieve spreading or pos- 
itioning completely around a junction or the like. Generally, a relatively viscous sealant is used, since it will 
substantially leak outwardly from ends of the closure. 
45 The preferred embodiment comprises a closure of unitary construction, having a hinge between the first 

and second closure sections or shells. Preferably the hinge is an integral or living hinge; i.e., it is formed within 
the structure. A convex spring plate, preferably provided within one of the closure sections, operates as the 
biasing means and selectively provides for pressure against an enclosed sealant-engulfed junction. Wrth multi- 
wire splices or components, and sealant of appropriate viscosity, pressure induced by the spring plate facili- 
50 tates flow of viscous sealant between adjacent wires. 

In preferred embodiments the spring plate is formed integral with the overall closure structure. This avoids 
a loose, possibly hard to assemble, arrangement from which parts could easily be lost Also, it ensures proper 
orientation of the spring plate relative to the remainder of the assembly. 

Further, the closure assembly is preferably provided with latch or clasp means associated therewith to re- 
55 tain the sections biased toward one another, when the assembly is placed in use. This prevents the assembly 
from inadvertently becoming disassociated with a splice, during use. Preferably, the latch means comprises 
a mechanism formed integral with the closure structure, for convenience. 

A variety of methods may be utilized to manufacture closures having the described characteristics. For 
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example, a closure having the above described integral features may conveniently be manufactured by con- 
ventional extrusion methods. This is advantageous, since the advantageous features described can be readily 
provided in an inexpensive and mass manufactured arrangement 

Preferably, the section not having the convex plate thereon, has a substantially matching concave surface 

5 therein. That is, the concave surface is elongate, longitudinal, and extends substantially parallel to the convex 
plate. Preferably, the curvature of the concave surface is slightly greater than that of the convex member. In 
use, a junction to be seaJed is engulfed within viscous sealant positioned between the concave surface of one 
section, and the biasing plate of the other section. 

The closure is generally used in combination with a sealant The viscous sealant typically comprises a ma- 

10 terial usable to form a good environmental seal. In one embodiment, a thick pad of viscous sealant is provided 
on the biasing plate, and a second thick pad is provided on the concave surface of the closure. In use, the 
junction is positioned on the viscous sealant and the closure is folded therearound. A relatively high viscosity 
sealant under such circumstances, will tend to be forced into areas between adjacent wires, but due to its 
viscosity it will not substantially flow outwardly from the closure. Viscous sealant material usable for this is 

15 described in further detail below. An alternate manner of identifying sealant usable according to the present 
invention, rather than by viscosity directly, is by cone penetration value. If the cone penetration value is rela- 
tively low, the material is thick and viscous. Cone penetration values are measured according to the procedures 
outlined in ASTM D217-82 (IP Designation 50/69(79) incorporated herein by reference. 

In some applications, a significant number of adjacent wires, for example three or more, may be involved. 

20 For such arrangements, flow of highly viscous, or low cone penetration value, sealant into areas between ad- 
jacent wires may be difficult to effect without relatively high pressures. To accommodate this, a multi-sealant 
system may be used. In particular, a relatively low viscosity, i.e. high cone penetration value, sealant would 
be used in a central portion of the enclosure. Under pressure preferably provided by the biasing plate, a rela- 
tively low viscosity sealant can be readily forced into areas between even a relatively large number of adjacent 

25 wires. Thus, a good seal against moisture migrating toward the junction between adjacent wires, is readily pro- 
vided. 

With this latter described application involving a relatively low viscosity sealant a second field or area of 
sealant is preferably provided. The second area of sealant preferably comprises a relatively high viscosity sea- 
lant which is not subject to substantial ease of flow under the conditions of use. The relatively high viscosity 

30 sealant is preferably provided as a retaining border and seal around at least certain outer edges of the low vis- 
cosity sealant The high viscosity sealant tends, as described below, to retain the low viscosity sealant within 
the structure. That is, the high viscosity sealant acts to seal otherwise open ends of the closure, and to prevent 
flow of low viscosity sealant outwardly therefrom. 

It is foreseen that some advantages could be obtained from use of a combination involving multiple sealant 

35 viscosities of sealant material even in the absence of a biasing plate. Under such circumstances, the junction 
being sealed would simply be pressed between sealant fields on each shell section. Generally, the internal 
biasing plate will lend advantage as it helps direct preferred internal sealant flow. 

According to the present invention, methods are also provided for generating an environmental seal about 
a junction. According to a first method, a seal is provided by means of a closure generally as above described, 

40 with a field of relatively high viscosity sealant therein. In a second method, a multi-sealant field is used, gen- 
erally to provide relatively high viscosity sealant material around certain outer edges, and relatively low vis- 
cosity sealant in a central portion. Application of these methods will be better understood from the detailed 
descriptions below. 

The drawings constitute a part of this specification, and include exemplary embodiments of the present 
45 invention, while illustrating various objects and features thereof. It will be understood that in some instances 
relative material thicknesses, and relative component sizes, may be shown exaggerated, to facilitate an un- 
derstanding of the invention. 

Brief Description of the Drawings 

50 

Fig. 1 is a fragmentary perspective view of an electrical junction or splice, which may be sealed according 
to the methods of, and with devices according to, the present invention. 

Fig. 2 is a fragmentary perspective view of a pig-tail junction or splice which may be protected according 
to the methods of, and with devices according to, the present invention. 
55 Fig. 3 is a perspective view of a closure according to the present invention depicted without a viscous sea- 

lant materia! in combination therewith. 

Fig. 4 is a perspective view of a closure according to the present invention, generally analogous to the 
view of Fig. 3; the view of Fig. 4 showing the closure in operative combination with viscous sealant material, 
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and with an electrical junction such as that shown in Fig. 1 illustrated oriented as it could typically be during 
a step of forming an environmental seal with the closure. 

Fig. 5 is a fragmentary perspective view of the arrangement shown in Fig. 4, but with the closure illustrated 
in a closed orientation, to form an environmental seal about an engaged electrical junction. 
5 Fig. 6 is a fragmentary perspective view of an alternate application of a closure according to the present 

invention; generally analogous to Fig. 4 but showing fields of viscous sealant having sections of different vis- 
cosities. 

Fig. 7 is a fragmentary perspective view of the arrangement shown in Fig. 6, oriented with a closure in a 
closed orientation to form an environmental seal about an electrical junction. 
10 Fig. 8 is a fragmentary top plan view of a closure according to the present invention, shown providing an 
environmental seal about a pig-tail splice involving four substantially adjacent wires; phantom lines generally 
indicating portions hidden from view. 

Fig. 9 is a perspective view of an alternate embodiment of a closure according to the present invention, 
depicted with an optional sealing tongue thereon. 

15 

Detailed Description of the Invention 

The present invention generally concerns a closure or clamshell arrangement of a preferred structure, for 
providing an environmental seal around electrical junctions, electrical components or the like. While the clo- 

20 sure may be used to enclose a variety of arrangements to be protected, it is generally described with respect 
to splices, a foreseen common application. Two general embodiments are described herein. The major em- 
bodiments differ generally by the arrangement of viscous sealant within the closure, during use, in differing 
manners. In particular, according to a first application, only one form of relatively highly viscous sealant is used 
in an interior of the closure, to provide for the environmental seal. In a second embodiment, a preferred multi- 

25 sealant arrangement is provided, having sections of sealant of different viscosities. Both embodiments have 
advantages, in certain applications. An optional sealing tongue, usable with either embodiment is also descri- 
bed. Initially, detailed descriptions are provided concerning the closure construction and physical arrangement 
of sealants) for the two embodiments. An alternate embodiment including an optional sealing tongue is also 
described. Following these descriptions, details concerning usable sealant(s) are provided. 

30 

The Embodiment of Figs. 1-5 

The reference numeral 1, Fig. 1, indicates an electrical connection or junction such as can be provided 
with an environmental seal, according to devices and methods of the present invention. The junction 1 , of Fig. 

35 1 , is formed at a point 3 whereat four wires 5, 6, 7 and 8 are spliced to one another. It will be understood that 
the four wire arrangement of Fig. 1 is merely intended to be exemplary of splices or other electrical components 
which can be protected according to the present invention. For example, a splice involving a variety of numbers 
of wires, approaching connection points from various directions, may be sealed. Also, components not com- 
prising splices could be enclosed. Generally, the splices of primary concern to the present invention involve 

40 wires which are brought into the point of connection in manners either substantially opposite to one other, or 
substantially adjacent to one another. This is illustrated in Fig. 1. In particular, wires 5 and 6 are brought to the 
junction 1 in a manner substantially adjacent to one another, i.e. substantially parallel to one another. Wires 7 
and 8, on the other hand, are directed into junction 1 in a manner substantially adjacent one another, but gen- 
erally opposite to the direction of wires 5 and 6. Thus, an overall elongate system is provided. 

45 Junction point 3 involves an area of exposure of insulated wires 5, 6, 7 and 8. Secure, electrically conduc- 
tive, contact between the wires at point 3 may be provided by a variety of means, including mechanical means 
such as with crimping or crimping devices, and/or with means such as welding or soldering. 

A purpose of the present invention is to provide for an environmental seal about junction 3. A particular 
problem in providing environmental seals about junctions such as junction 1, is that of providing a good seal 

50 between adjacent wires; for example, in space 1 0 between wires 5 and 6, or in space 1 1 , between wires 7 and 
8. A manner in which this is accomplished, via the present invention, and a preferred device for accomplishing 
this are described in detail below with respect to Figs. 3-5. 

Referring to Fig. 2, a pig-tail splice 15 is illustrated. In general, a pig-tail splice 15 is one which involves 
multiple wires, such as wires 17 and 18 directed thereto substantially adjacent one another, i.e. generally from 

55 a single direction. That is, ai) wires directed to a pig-tail splice 15 are substantially adjacent or parallel to one 
another. Pig-tail splices 15, it will be understood, also involve a point 20 of exposed conductor. It is preferred 
to provide an environmental seal about point 20, especially in a manner ensuring good sealing between adja- 
cent wires, such as in space 21 between adjacent wires 1 7 and 18. Pig-tail splices such as splice 1 5 may also 
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be accommodated according to the methods of, and with devices according to, the present invention. It will 
be understood that while the pig- tail splice 1 5 of Fig. 2 illustrated has only two wires 1 7 and 1 8 extending there- 
in, arrangements having a different number of wires can be readily accommodated. 

In Fig. 3, a closure or closure arrangement 25 according to a preferred embodiment of the present invention 

5 is illustrated, in Fig. 3, closure 25 is shown as it would appear without viscous sealant positioned in operative 
combination or association therewith. That is, closure 25 of Fig. 3 comprises the framework or substrate only, 
without viscous sealant(s) which, according to the present invention, is used in association therewith, as for 
example is shown in Figs. 4 and 5, to provide an environmental seal. 

Referring again to Fig. 3, closure 25 comprises a first section or shell portion 26 and a second section or 

10 shell portion 27. In use, sections 26 and 27 are put into engagement with one another, to enclose a splice, 
component, or the like therebetween. More specifically, sections 26 and 27 generally oppose one another dur- 
ing use. In the preferred embodiment, sections 26 and 27 engage one another along a hinge line 30, to provide 
a unitary structure. Preferably hinge line 30 results from a living hinge formed in closure 25 during construction, 
for convenience. It will be understood that a multi-piece structure could be utilized; however in the preferred 

15 embodiment a unitary structure is illustrated, as it is relatively easy to construct and convenient to use. Struc- 
ture 25 may be formed from a variety of materials. Preferably a relatively inexpensive, easily handled, material 
is selected. Most preferably closure 25 is formed from a plastic, such as a polyvinyl chloride plastic or the like. 
In use, sealant is placed on each of sections 26 and 27, to engulf and protect an engaged junction, as described 
below. 

20 Sections 26 and 27 have substantially different structures, in the preferred embodiment, with advantages 
resulting therefrom. Referring to Fig. 3, section 27 comprises an elongate longitudinal closure shell portion 32 
defining an interior 33 and having an exterior surface 34, Fig. 5. Section 27 includes an elongate longitudinal 
outer edge 37, with catch, latch or clasp means comprising catch member 38, thereon. When folded about hinge 
line 30 in a manner to trap a junction therebetween, Fig. 5, catch member 38 is oriented to engage or clasp a 

25 corresponding portion of section 26, described below, to retain closure 25 shut 

The preferred closure 25 includes, in section 27, an internal biasing means to ensure that substantial pres- 
sure wi II be applied against elements trapped therein. Referring to Fig. 3, for the embodiment shown, the bias- 
ing means comprises a biasing plate or spring plate 40. The preferred spring plate 40 comprises an elongate 
longitudinal curved convex spring plate oriented with a convex side directed outwardly away from a longitudinal 

30 internal surface 41 of section 27. That is, when section 27 is folded about hinge line 30, to be operationally 
directed against section 26, Fig. 5, the convex surface 44 of spring plate 40 is directed toward a selected portion 
of section 26. 

It will be understood that the overall curved shape of spring plate 40 provides a biasing means to any ap- 
propriately sized members) trapped between section 26 and surface 44, during closure, Fig. 5. That is, due 

35 to the curvature of surface 44, plate 40 can bias or spring somewhat Preferably, plate 40 is formed from a 
moderately flexible plastic or the like, such as a polyvinyl chloride or polypropylene about 20 to 40 mils (0.5- 
1 .0 mm) thick. Also, preferably, plate 44 is formed integral with section 27, for example as indicated along sec- 
tion 48. In general, plate 40 extends longitudinally with, and substantially parallel to, inner surface 41 of section 
27. In this manner, a convenient unitary, construction is provided. It will be understood that the entire arrange- 

40 ment illustrated in Fig. 3 could be formed, as a single piece, from a variety of plastic materials using conven- 
tional techniques. 

Still referring to Fig. 3, section 26 includes an inner longitudinal surface 50, an outer edge 51 and catch 
or clasping means preferably comprising lip 52. When device 25 is closed, i.e. when sections 26 and 27 are 
folded toward one another about hinge line 30, Fig. 5, catch member 38 of section 27 is oriented to engage lip 

45 52, of section 26, in a manner generally retaining device 25 closed. The is indicated generally at 55, Fig. 5. 
Also, generally internal surface 41 is directed toward internal surface 50 when the device 25 is closed; i.e. in 
operation the two surfaces 41 and 50 are opposed. It is noted that the biasing means, for preferred embodi- 
ments, will generally induce internal pressures operating against catch members 38 and 52, due to material 
being trapped between surfaces 41 and 50, in a manner helping to retain arrangement 25 closed. 

so Preferably, interior surface 50, Fig. 3, is concave, generally with an orientation and amount of curvature 

analogous to that for surface 44, of plate 40. That is, surface 50 is spaced a relatively constant amount from 
surface 44. The curved surface 50 helps retain and direct sealant described below, in a preferred orientation 
between portions of the device 25. In preferred embodiments surface 50 does not exactly match surface 44; 
and preferably surface 50 has a slightly greater radius of curvature, to facilitate fluid flow as the biasing plate 

55 40 collapses. 

Referring still to Fig. 3, it is noted that surface 41 is relatively flat thus providing for a gap 57 between 
spring plate 40 and section 27. Gap 57 generally permits spring plate 40 to flare out somewhat under com- 
pressive force. 
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Operation of closure 25 will be understood by reference to Figs. 4 and 5. Referring in particular to Fig. 4, 
closure 25 is shown in an "open" orientation for installation; whereas in Fig. 5, closure 25 is depicted in a 
"closed" or "shut" orientation, during use, providing an environmental seal; i.e., defining an internal junction- 
receiving chamber. By the term "open orientation", variants thereof and similar terms, it is meant that the clo- 

5 sure 25 is oriented in a manner with sections 26 and 27 not positioned facing and engaging one another, to 
enclose an article therebetween. On the other hand, by the term "closed orientation", variants thereof and sim- 
ilar terms, it is meant that closure 25 is oriented as it would be about an article trapped therein; that is with 
sections 26 and 27 facing and engaging one another. 

Referring to Fig. 4, closure 25 is depicted with viscous sealant 60 operationally positioned thereon, and 

10 with electrical junction 61 operationally positioned in orientation for closure therein. Junction 61 is generally 
analogous to junction 1 , Fig. 1 , and is intended to merely represent general orientation of a junction to be en- 
closed within closure 25. That is, for example, while junction 61 involves four wires, two adjacent wires from 
each of substantially opposite directions, a variety of arrangements may be utilized. Generally, the item to be 
sealed should be positioned such that all exposed conductant is overlapped by sealing material. 

15 For the embodiment shown, viscous sealant 60 is divided into first and second pads 63 and 64. Pad 63 

generally lines inner surface 50, of section 26. Pad 64, on the other hand, generally lines surface 44 of spring 
plate 40. In operation, junction 61 is placed in a manner such that when closure 25 is closed, sealant pads 63 
and 64 are forced toward one another, i.e.oppose one another, engulfing the junction 61 therein. Under pres- 
sure, the pads 63 and 64 of sealant 60 wi II generally knit, and, again, generally fully engulf section 61 to provide 

20 an environmental seal therearound. Formation and retention of the environmental seal is facilitated by spring 
pressure provided as a result of biasing plate 40. Further, preferred movement of sealant 60 under pressure, 
to insure appropriate engulfing, is facilitated by curved surface 50. It will be understood that if a sufficiently 
viscous sealant is selected for sealant pads 63 and 64, then substantial leakage outwardly from ends 67 and 
68 will be unlikely. Continual pressure to maintain a good seal, is provided by biasing plate 40 and clamping 

25 line 55, Fig. 5. 

In genera!, Fig. 5, even when a relatively highly viscous sealant material 60 is used, spaces, such as spaces 
71 and 72 between adjacent wires, are well sealed, provided at most only about two or three adjacent wires 
extend out of either end, 67 or 68, of closure 25. However, if substantially more than about two or three wires 
are involved projecting out of one or the other of the ends, 67 or 68, then a highly viscous sealant 60 may some- 

30 times not adequately flow between adjacent wires, to ensure a good seal, especially under typical operating 
pressures. It will be understood, however, that if sealant pad 63 and 64 were formed from a relatively low vis- 
cosity sealant which could readily flow into spaces between wires, a considerable amount of sealant, under 
pressure, would also tend to be squeezed outwardly from ends 67 and 68. That is, the sealant would at least 
partially flow outwardly from closure 25, rather than be forced into forming a good seal between adjacent wires 

35 and at ends of the closure 25. A method of sealing to accommodate this problem, is illustrated in the embodi- 
ments shown in Figs. 6, 7 and 8. It will be understood from these descriptions, that the method suggested by 
Figs. 4 and 5 is preferred for arrangements utilizing a relatively low number of wires, since it involves a simpler 
application of sealant 

It is noted that the methods suggested by Figs. 4 and 5 could readily be practiced on other types of elec- 
40 trical components including a pig-tail splice, such as that shown in Fig. 2. That is, pig-tail splice 15 could be 
approximately centered in device 25, with sides 26 and 27 being folded thereover. The viscous sealant of pads 
63 and 64 would, under pressure, generally be caused to knit and thereby engulf the pig-tail splice 15. Since 
only two wires 17 and 18 are involved for the example shown, even a relatively highly viscous sealant could 
generally be readily forced into space 21, providing for a good seal. 
45 For commercial embodiments, certain other features to closures such as closure 25 may be significant 

and desirable. In some instances, it may be desirable to provide closure 25, for use, in a combination with sea- 
lant 60 pre-positioned thereon. That is, closure 25 would be sold with sealant 60 positioned thereon, for use 
when necessary. Since long storage times might be involved, and it would be desirable to prevent sticky sur- 
faces of sealant 60 from being exposed, for such commercial embodiments it may generally be desirable to 
so provide a removable slip cover or the like, over sections 63 and 64 during use. While such slip covers are not 
shown in the drawings, it will be understood that they could generally be a sheet of material or the like which 
could be easily stripped from surfaces 63 and 64, just prior to use of the combination. Slip covers are known 
in a variety of f ields and applications, for use with sticky substances. 

It is foreseen that many splices for which enclosures such as enclosure 25 would be used, for example in 
55 the automotive, marine and portable power plant industries, involve about 2 to 20 wires, each insulated with 
a polyvinyl insulation, or similar insulation, and each having a gauge of about 22 to 10. Generally, to accom- 
modate a wide variety of such structures, preferred commercial embodiments of closure 25 would have di- 
mensions of about 1.8 cm by 5.1 cm (0.7 inch wide by 2.0 inches) long with each recess being about 0.25 - 
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0.51 cm (0.1 - 0.2 inches) deep at its deepest point For such an embodiment the biasing plate would preferably 
be about 5.1 cm by 1 .27 cm (2.0 inches long by 0.5 inches wide), with a radius of curvature of about 0.51 - 
1.02 cm (0.2 -0.4 inches). 

The radius of the curvature of the "matching" concave shell section, i.e. section 26, Fig. 3, would preferably 
5 be a little larger, generally 0.76 - 1 .27 cm (0.3 - 0.5 inches). A slightly larger radius of curvature for the concave 
shell section relative to the biasing plate facilitates sealant flow and wire spreading. Generally, for typical junc- 
tions, sealant pads 63 and 64 should be about 0.1 - 0.2 cm (0.04 - 0.08 inches) deep; such a depth generally 
ensuring sufficient sealant material for the typical applications. 

It will be understood that the comments of the previous paragraph relate generally to preferred commercial 
10 embodiments, that is the production of a closure having a substantially wide, if not universal, application. The 
dimensions etc. as related herein, however, are exemplary only for certain applications and are not to be in- 
terpreted as limiting with respect to obtaining many of the broad advantages of devices as disclosed herein. 

The Embodiment of Figs. 6, 7 and 8 

1 5 

In Fig. 6, closure 125 is shown adapted for use with multi-wire junctions. Except for the nature of the ori- 
entation of the viscous sealant material, closure 125 may be generally identical to closure 25, Fig. 3. That is, 
closure 125 includes section or shell 126 and section or shell 127, joined to one another along hinge 130. Fur- 
ther, section 127 comprises a shell-half 132 having: a longitudinal interior 133; an exterior surface 134, Fig. 

20 7; an elongate outer edge 137 with a catch member 138; and, a spring plate 140 with a convex surface 144. 
Also, section 126 includes: a curved inner surface 150; an outer edge 151; and, a clasp or closure lip 152. 
Generally, curved surface 1 50 is oriented in a manner such as to be opposed by an inner surface 1 53 of section 
127, during operation. This also involves positioning of spring plate 140 substantially longitudinally with, and 
substantially parallel to, the inner surface 153 of section 127. 

25 Still referring to Fig. 6, closure 125, while substantially identical to closure 25, is shown specifically adapted 

for use in association with junctions involving a relatively large number of wires. In particular, and referring to 
Fig. 6, closure 125 is shown open and having a junction 160 illustrated in operational orientation with respect 
thereto. Junction 160 comprises a five-wire arrangement, a pair of adjacent wires 162 and 163 entering junction 
160 substantially adjacent one another and from a first direction; and, three wires, 165, 166 and 167 entering 

30 junction 160 from a generally opposite direction, but substantially adjacent or parallel to one another. The ar- 
rangement of Fig. 6 facilitates sealing between wires, even when a plurality of wires, such as wires 165, 166 
and 167, enter the junction 160 from one direction and adjacent one another. 

In particular, the arrangement of Fig. 6 is adapted to facilitate use in association with a relatively low vis- 
cosity sealant material, that can be relatively easily squeezed into spaces 169 and 1 70, between adjacent wires 

35 165, 166 and 167. In particular, and still referring to Fig. 6, each of sections 126 and 127 is provided with a 
centrally located field, fields 179 and 180 respectively, of relatively low viscosity sealant material. The low vis- 
cosity material of sections 179 and 180 can be readily forced, under operating pressures during closure, Fig. 
7, into cracks, crevices or spaces between the plurality of wires represented by wires 165, 166 and 167. 
Because sections 179 and 180 are of relatively low viscosity material, they generally should be positively 

40 contained within structure 125, or they will tend to flow outwardly from opposite ends 190 and 191 thereof, 
under pressure resulting during closure, Fig. 7. Referring to Fig. 6, each of sections 179 and 180 is bounded 
or bordered along opposite ends thereof by pads of material, in particular pads 194, 195, 196 and 197 of rel- 
atively high viscosity sealant material. Pads 194, 195, 196 and 197 generally act to contain the relatively low 
viscosity sealant material within structure 125. They also facilitate sealing along outer edges. Material used 

45 for pads 194, 195, 196 and 197 may be of a viscosity substantially similar to that used for the embodiment 
described with respect to Figs. 3, 4, and 5. That is, it is preferably sufficiently viscous so that it does not readily 
flow outwardly from an enclosed device under operating pressures, but it is preferably still sufficiently flowable 
to move, under pressure, between several wires, and to knit with an opposed pad. 

For typical commercial embodiments such as those previously described, the arrangement of Fig. 6 gen- 

so erally should be such that sealant pads 179 and 180 are at least about 3.0 cm by 1.8 cm (1.2 inches long by 
0.7 inches) wide, and 0.1 - 0.2 cm (0.04 - 0.08 inches) thick; and end pads 194, 195, 196 and 197 should be 
at least as thick as pads 1 79 and 1 80. Typical end pads will be about 0. 1 cm by 1 .8 cm (0.3 inches by 0.7 inches). 
It will be understood, however, that these dimensions are not be interpreted as limiting, but rather as an indi- 
cation of general dimensions which lead to a widely utiiizable closure arrangement 

55 For the biasing means, a wide variety of biasing pressures may be acceptable, depending in part on the 

size, depth, and viscosity of the sealant material (s) involved. Generally a spring pressure of about 0.7-1.4 N/mm 
(4-8 lbs/in) across each linear inch, i.e. length, of dosure is suff icient for commerciaJ embodiments as descri- 
bed. 
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In Fig. 8, closure arrangement 125 is shown enclosing a peg-tail splice 200 formed from four wires 201, 
202, 203 and 204. It will be understood that the junction 206, of pig-tail splice 200 is generally positioned in 
relatively soft, low viscosity, sealant material. Further, the relatively soft material is bounded at opposite ends 
by relatively high viscosity sealant material indicated at pads 206 and 207. That is, the arrangement of Fig. 8 
5 is generally analogous to that of Fig. 6, butfor the pig-tail splice 200. The low viscosity material, under operating 
pressure provided by the biasing plate 140, is generally squeezed into places between the multiple adjacent 
wires 201, 202, 203 and 204. The high viscosity sealant material at the ends, on the other hand, contains the 
low viscosity material from flowing outwardly from the clamshell structure. Further, it knits to seal the ends of 
the closure. 

w For the application of Figs. 6 and 7, generally the low viscous sealant pads 1 79 and 1 80 are shown bonded 

only at the ends 194, 195, 196 and 197, by the high viscosity material. In some applications, not shown, it may 
be desirable to have the low viscosity fields 179 and 180 be positioned within the center of a three- or four- 
sided boarder of relatively high viscosity material. It is to be understood that a variety of bordering arrange- 
ments of high viscosity material are to be considered within the scope of the present invention. 

15 

The Alternate Embodiment of Fig. 9 

in Fig. 9, a modification to the arrangement shown in Fig. 3 is depicted. In general, the embodiment of 
Fig. 9 is substantially identical to that of Fig. 3, except as described. That is, the arrangement 300 of Fig. 9 
20 includes the first shell 301, second shell 302, hinge line 303, biasing plate 304 and clasp means indicated by 
lips 305 and 306. The arrangement 300 also includes a flexible sealing flap or tongue 310 along a portion of 
section 301 . This flexible tongue will generally help to retain sealant material within the enclosure, during use. 
The flexible nature of tongue 310 is such that when closure arrangement 300 is closed, tongue 310 will tend 
to fold in along an engaged portion of section 302. 

25 

Methods of Providing An Environmental Seal About a Wire Splice or Junction 

For the above descriptions, methods of providing environmental seals about wire junctions or like will be 
understood. In general, the preferred method involves provision of closure having biasing means therein ori- 

30 ented to provide interna! pressure against sealant material or the like, positioned within the enclosure. Sealant 
material of appropriate viscosity, then, may be used to provide an environmental seal, by positioning the sealant 
material along with the junction to be sealed, within the closure. Preferred means for directing the sealant ma- 
terial comprise utilization of a curved biasing plate, and mated recess area. In some applications composite 
fields of viscous material, including at least two fields of different viscosity, may be used in preferred manners, 

35 to achieve desired results. In particular, positioning a junction involving a multiplicity of wires in a field of rel- 
atively low viscosity sealant material, facilitates movement of sealant material into spaces between adjacent 
wires. On the other hand, such relatively low viscosity sealant material should, typically, be appropriately bor- 
dered by a higher viscosity material, to inhibit substantial leakage outwardly from the closure system. 

40 The Sealant Material (s) 

The higher viscosity material 

A variety of sealant materials may be utilized in combination with arrangements according to and during 
45 applications of the present invention as the sealant of the embodiments of Fig. 4, or as the higher viscosity 
sealant of the embodiment of Fig. 6. Generally, what is required of such sealants is that they: exhibit sufficient 
adhesion to substrate wire insulations to provide a good seal, typically at least 2.2 N/mm (200.0 oz./inch) width, 
is obtainable and more than sufficient; exhibit a sufficiently high insulation resistance, for example about 1 x 
1 0 6 megohms is obtainable and more than sufficient; exhibit sufficiently low water absorption, for example on 
so the order of 0.75% is obtainable and effective; and, exhibit good adherence to metals from which wire con- 
nections may be made, for example an adherence of about the same as the above-related adherence to sub- 
strate wire insulation is generally more than sufficient For "higher" viscosity sealants utilized as above de- 
scribed, generally a cone penetration value, according to ASTM D-217, within the range of about 45-70 (4.5 
to 7.0 mm, units of cone penetration are 0.1 mm), at 25°C is sufficient for most typical applications. With such 
55 cone penetration values, materials used as the higher viscosity sealant generally exhibit desirable flow and 
sealing characteristics under typical pressures and temperatures for typical applications of closures according 
to the present invention. Preferably the cone penetration value is no greater than about 70 at 25°C, or the sub- 
stance may too easily flow for universal application. 
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Adhesives or sealants usable include thick, rubber-based, compounds. Preferred sealants generally com- 
prise soft, tackif ied, elastomer compounds extended with oils and fillers. Typical, usable, elastomer bases for 
such compositions including polyisobutylenes/EPDM rubber/butyl rubber mixtures. Such sealants do not read- 
i ly degrade when exposed to automotive or marine environments. Further, they are not substantially adversely 
5 affected by severe vibration or extreme temperature change. 

One usable sealant material comprises a mixture of the following materials, blended to a viscosity of 2650 
to 3350 poise, at a shear rate of 1/600 sec and a temperature of 75°C. 



15 



10 Material Amount, PHR 

Poly isobutylene 40.0 
EPDM rubber 28.8 
Butyl rubber 31.2 
Polybutene 100 . 0 

Inorganic filler 150.1 
Asphalt 30.0 
Carbon black 15.0 
Hydrocarbon tackif ier 50.0 

20 

*PHR = parts per hundred Rubber Component. The term 
"Rubber Component" is meant to refer to the total of the 
polyisobutylene, EPDM rubber and butyl rubber components. 

The lower viscosity material 

Generally, strength of adhesion between the lower viscosity material, Fig. 6, and the junction and/or wire 
30 insulation is less important than for the higher viscosity material. However, it is preferred that the material read- 
ily coat or wet the junction and/or insulation so that a water impermeable arrangement is effected. Typical sub- 
stances usable as the lower viscosity material comprise grease-like compositions such as: Lubrizol 2358, Lu- 
brizol, Corp., WicWiffe, Ohb 44092 a hydrocarbon-based grease; and, Dow Corning High Vacuum Grease, a 
silicone-based grease. Generally, greases having cone penetration of about 180 to 330 at25°C are preferred. 
35 Preferably the cone penetration value is at least about 1 80, or the substance may not sufficiently flow, for near 
universal application. Insulation resistance and water absorption characteristics at least on the order of those 
of the higher viscosity material are preferred. 

It is to be understood that while certain embodiments of the present invention have been illustrated and 
described, it is not to be limited to the specific forms, arrangement of parts, or methods herein described and 
40 shown. 



25 



Claims 

45 1. A closure for use in providing an environmental seal about a wire junction or the like; said closure com- 
prising an openabie shell (25) having first and second elongate shell sections (27, 26) oriented adjacent 
one another, along a hinge (30); said first and second shell sections being selectively movable about said 
hinge between open and closed orientations; said shell, when in said closed orientation, defining an elon- 
gate, longitudinal, internal junction-receiving chamber having opposite end portions; said first shell sec- 

50 tion having a first longitudinal surface (41); and, said second shell section having a second longitudinal 

surface (50); said first and second longitudinal surfaces, when said shell is in said closed orientation, be- 
ing positioned substantially opposed to one another; said closure including viscous sealant material (60) 
disposed within said shell; said closure being characterized in that 

(a) said shell includes an elongate, longitudinal, convex spring plate (40) positioned in said first shell 
55 section (27) and oriented with a convex side (44) thereof projecting generally outwardly from said first 

shell section first surface (41); said spring plate (40) extending substantially between said chamber 
first and second opposite end portions; 

(b) said closure includes latch means (38) constructed and arranged to selectively retain said shell in 
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said closed orientation; and, 

(c) said sealant material being oriented in first and second, opposed, sealant fields (64, 63) with said 
first sealant field (64) being positioned on said convex spring plate convex side; and, said second sea- 
lant field being positioned on said second shell section longitudinal surface. 

2. A closure according to claim 1 wherein: 

said second internal surface includes an elongate, longitudinal, concave trough therein aligned 
longitudinally with, and substantially parallel to, said longitudinal convex spring plate. 

3. A closure according to claim 1 wherein: 

said viscous sealant material has a cone penetration value of no greater than about 70 at 25°C. 

4. A closure according to claim 1 wherein: 

(a) said first sealant field has first and second end portions; and, said second sealant field has first 
and second end portions; said first and second sealant fields comprising a first viscous sealant having 
a first viscosity; and, 

(b) said closure includes second sealant border portions oriented along end portions of said first and 
second sealant fields to substantially inhibit flow of said first viscous sealant outwardly from said shell; 
said second sealant border portions comprising flowable sealant material having a second viscosity; 
said first viscosity being lower than said second viscosity. 

5. A closure according to claim 4 wherein: 

(a) said first viscous sealant has a cone penetration value of at least about 1 890 at 25°C; and, 

(b) said second sealant material has a cone penetration value of no greater than about 70 at 25°C. 

6. A closure according to claim 5 wherein: 

said second internal surface includes an elongate, longitudinal, concave trough therein aligned 
longitudinally with, and substantially parallel to, said longitudinal convex spring plate. 



Pate ntansp ruche 

1. VerschluB zur Schaffung eines Umgebungsverschlusses urn eine Drahtverbindungsstelle oder derglei- 
chen; wobei der verschluB eine zu offnende Ummantelung (25) mit ersten und zweiten langgestreckten 
Ummantelungsabschnitten (27, 28) umfa&t, die entlang einem Gelenk (30) nebeneinander ausgerichtet 
sind; wobei die ersten und zweiten Ummantelungsabschnitte wahlweise urn das Gelenk zwischen einer 
offenen und einer geschlossenen Ausrichtung bewegiich sind; wobei die Ummantelung in der geschlos- 
senen Ausrichtung eine langgestreckte, der Lange nach ausgerichtete, innere Verbindungsstellen-Auf- 
nahmekammer mit entgegengesetzten Endstucken def iniert; wobei der erste Ummanteluhgsabschnitt ei- 
ne erste Langsoberflache (41) aufweist und wobei der zweite Ummantelungsabschnitt eine zweite 
Langsoberflache (50) aufweist wobei die ersten und zweiten Lingsoberf lichen im wesentlichen entge- 
gengesetzt zueinander positioniert sind, wenn sich die Ummantelung in der geschlossenen Ausrichtung 
befindet wobei der VerschluB eine viskose Dichtungsmasse (60) aufweist, die sich in der Ummantelung 
befindet wobei der VerschluB dadurch gekennzeichnet ist daB: 

(a) die Ummantelung ein langgestrecktes, der Lange nach ausgerichtetes, konvexes Federblatt (40) 
aufweist, das sich in dem ersten Ummanteiu ngsabsch nrtt (27) befindet und das so ausgerichtet ist, daB 
eine konvexe Seite (44) des Blattes von der ersten Oberf lache (41) des ersten Ummanteiu ngsabsch nit- 
tes auswarts vorsteht wobei sich das Federblatt (40) im wesentlichen zwischen den ersten und zwei- 
ten, entgegengesetzten Endstucken der Kammer erstreckt 

(b) der VerschluB eine Einschnappeinrichtung (38) aufweist, die so aufgebaut und angeordnet ist, daB 
sie die Ummantelung wahlweise in der geschlossenen Ausrichtung hilt und 

(c) die Dichtungsmasse in ersten und zweiten entgegengesetzten Dichtungsmassenfeidern (64, 63) 
ausgerichtet ist, wobei das erste Dichtungsmassenfeld (64) an der konvexen Seite des konvexen Fe- 
derblattes positioniert ist; und wobei das zweite Dichtungsmassenfeld an der Langsoberflache des 
zweiten Ummantelungsabschnittes positioniert ist 

2. VerschluB nach Anspruch 1, dadurch gekennzeichnet daB: 

die genannte zweite Innenoberflache darin eine langgestreckte, der Lange nach ausgerichtete, 
konkave Muide aufweist die der Lange nach und parallel zu dem lings ausgerichteten konvexen Feder- 
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blatt ausgerichtet ist 

3. VerschluB nach Anspruch 1, dadurch gekennzeichnet, dad: 

die viskose Dichtungsmasse einen Konuspenetrationswert von nicht mehr ais etwa 70 bei 25°C 
aufweist 

4. VerschluB nach Anspruch 1, dadurch gekennzeichnet, daB: 

(a) das erste Dichtungsmassenfeld erste und zweite Endstucke aufweist; und daB das zweite Dich- 
tungsmassenfeld erste und zweite Endstucke aufweist; wobei die ersten und zweiten Dichtungsmas- 
senfelder eine erste viskose Dichtungsmasse mit einer ersten Viskositat auf weisen; und daB 

(b) der VerschluB zweite Dichtungsmassengrenzstucke aufweist, die entlang den Endstucken der er- 
sten und zweiten Dichtungsmassenfelder ausgerichtet sind, um einen FluB der ersten viskosen Dich- 
tungsmasse aus der Ummantelung hinaus zu verhlndern; wobei die zweiten Dichtungsmassengrenz- 
stucke eine f iieBfahige Dichtungsmasse mit einer zweiten Viskositat umfassen; wobei die erste Visko- 
sitat geringer ist als die zweite Viskositat 

5. VerschluB nach Anspruch 4, dadurch gekennzeichnet, daB: 

(a) die erste viskose Dichtungsmasse einen Konuspenetrationswert von mindestens etwa 1890 bei 
25°C aufweist; und daB 

(b) die zweite Dichtungsmasse einen Konuspenetrationswert von nicht mehr ais 70 bei 25°C aufweist 

6. VerschluB nach Anspruch 5, dadurch gekennzeichnet, daB: 

die zweite Innenoberf lache darin eine langgestreckte, der Lange nach ausgerichtete, konkave Mul- 
de aufweist, die der Lange nach und im wesentlichen parallel zu dem lings ausgerichteten konvexen Fe- 
derblatt ausgerichtet ist 



Revendications 

1. Fermeture destinee a isoler de I'exterieur une jonction de fils 6lectriques ou analogue ; ladite fermeture 
comprenant une coque ouvrante (25) presentant des premiere et deuxieme sectbns de coques aliongees 
(27, 26) orientees de facon adjacente Tune par rapport a I'autre, le long d'une charniere (30) ; lesdites 
premiere et deuxieme sectbns de coques pouvant se deplacer selectivement autour de ladite charniere 
entre des positions ouverte et fermee ; ladite coque, lorsqu'elle est dans ladite position fermee, delimitant 
une chambre de logement de jonction interne longitudinale allongee presentant des parties d'extremite 
opposees ; ladite premiere section de coque presentantune premiere surface longitudinale (41) ; et, ladite 
deuxieme section de coque presentant une deuxieme surface longitudinale (50) ; lesdites premiere et 
deuxieme surfaces longitudinales, quand ladite coque est dans ladite position fermee, etant disposees 
sensiblement a {'oppose Tune de I'autre ; ladite fermeture comprenant de la matiere visqueuse de scel- 
lement (60) disposee a I'interieur de ladite coque ; ladite fermeture etant caracterisee en ce que : 

(a) ladite coque comprend une plaque (40) de ressort convexe longitudinale allongee disposee dans 
ladite premiere section de coque (27) et disposee de facon qu'une face convexe (44) de celle-ci de- 
passe globalement vers rexterieur a partir de ladite premiere surface (41) de la premiere section de 
coque ; ladite plaque de ressort (40) s'etendant sensiblement entre lesdites premiere et deuxieme par- 
ties d'extremite opposees de la chambre ; 

(b) ladite fermeture comprend des moyens (38) de verrouillage concus et agences pour maintenir se- 
lectivement ladite coque dans ladite position fermee ; et, 

(c) ladite matiere de sceliement etant disposee dans des premiere et deuxieme regions de scellement 
(64, 63) en regard, ladite premiere region de scellement (64) etant disposee sur ladite face convexe 
de plaque de ressort convexe ; et, ladite deuxieme region de scellement etant disposee sur ladite sur- 
face longitudinale de deuxieme section de coque. 

2. Fermeture seion la revendication 1 , dans iaquelle : 

ladite deuxieme surface interne comporte une gouttiere concave longitudinale allongee alignee 
longrtudinalement avec, et sensiblement parallele a, ladite plaque de ressort convexe longitudinale. 

3. Fermeture selon la revendication 1 , dans Iaquelle : 

ladite matiere visqueuse de scellement presente une valeur de penetration de cdne n'excedant pas 
environ 70 a 25°C. 
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Fermeture seton la revendication 1, dans laquelle : 

(a) ladlte premiere region de scellement presente des premiere et deuxieme parties cfextremite ; et, 
ladite deuxieme region de scellement presente des premiere et deuxieme parties d'extremite ; lesdites 
premiere et deuxieme regions de scedement comprenant un premier materiau de scellement visqueux 
presentant une premiere viscosite ; et, 

(b) ladite fermeture comprend des deuxiemes parties de f rontiere de scellement disposees le long de 
parties d'extremite desdites premiere et deuxieme regions de scellement pour inhiber sensiblement 
I'ecoulement dudit premier materiau de scellement visqueux a I'exterieur de ladite coque ; lesdites 
deuxiemes parties de f rontiere de scellement comprenant de la matiere de scellement pouvant s'ecou- 
ier presentant une deuxieme viscosite ; ladite premiere viscosite etant inferieure a ladite deuxieme vis- 
cosite. 

Fermeture selon la revendication 4, dans laquelle : 

(a) ledit premier materiau de scellement visqueux presente une valeur de penetration de c6ne d'au 
moins environ 1890 a 25°C ; et, 

(b) ladite deuxieme matiere de scellement presente une valeur de penetration de cone n'excedant pas 
environ 70 a 25°C. 

Fermeture selon la revendication 5, dans laquelle : 

ladite deuxieme surface interne comporte une gouttiere concave longitudinale allongee aJignee 
longitudinalement avec, et sensiblement parallele a, ladite plaque de ressort convexe longitudinale. 
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FIG. 4 
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FIG. 8 
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